
N A S A C O N T R A C T O R  

R E P O R T  - 
o* 
h 
N 

w 
U 

I 

DESAP I - A STRUCTURAL DESIGN PROGRAM 
WITH STRESS AND DISPLACEMENT CONSTRAINTS 

Volume 111: Program Listing 

J.  Kiusalaus and G. B. Reddy 

Prepared by 

THE  PENNSYLVANIA  STATE  UNIVERSITY 

University Park,  Pa. 16802 

f o r  George C. Marshall Space Flight Center 

NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION WASHINGTON, D. C. FEBRUARY 1977 



~ ~ ~~ 

1. REPORT NO. 
" .. . .  

2. GOVERNMENT ACCESSION NO. 
~ ~~ 

3. RECIPIENT'S  CATALOG NO. 

NASA CR- 2796 
4 T I T L E  AND SUBTITLE 
"~ ~~ ~- 

DESAP I - A  Structural  Design  Program  with  Stress  and  Dis- February 1977 
placement  Constraints. Vol. III: Program  Listing - 6 .  PERFORMING  ORGANIZATION  CODE 

5. REPORT  DATE 

.~ ". . .  ~ . .  ~ ~. 
7 .  AUTHOR(S) 8. PERFORMING  ORGANIZATION  REPOR r 
" .. J. . . Kjusalaas " and " . G. " B. ~~ Reddy 
9. PERFORMING ORGANIZATION NAME AND ADDRESS 

"204 
. .. .. - ." " . . ~  ." ~ 

10. WORK UNIT, NO. 

Department of Engineering  Science  and  Mechanics 
The  Pennsylvania State University 
University  Park,  Pennsylvania  16802 

1 1. CONTRACT OR GRANT NO. 

NCA-8-71/72 
~. 13. T Y P E  OF REPORi' & PERIOD  COVERE 

12.  SPONSORING  AGENCY  NAME  AND  ADDRESS 
". ~. 

Contractor  Report 
National  Aeronautics  and  Space  Administration 

74. SPONSORING  AGENCY  CODE Washington D. C. 20546 
Final 

~. ~ . .  ~" - ~" . ~ __ ~ ~ - j.Y5. SUPPLEMENTARY  NOTES 
~- __________ I -~ 

This  work  was done  under  the  sponsorship of the  Structures  and  Propulsion  Laboratory of the 
Marshall  Space  Flight  Center,  Alabama. 

. " .~ "" 
" . . . - ". 

16. ABSTRACT 

DESAP 1 is'a finite  element  program  for  computer-automated , minimum  weight  design 
of elastic  structures with constraints on stresses (including  local  instability criteria) and  dis- 
placements  Volume i of the  report  contains  the  theoretical  and user's manual of the  program. 
Sample  problems  and  the  listing of the  program are included  in  Volumes 2 and 3, respectively. 

The static analysis  portion of DESAP i is based on the SOLID SAP  finite  element  pro- 
gram  developed at the  University of California,  Berkeley. In design,  the stress ratio  method 
is employed  for  the stress constraints,  whereas  the  displacement  constraints are handled  by 
solving  the  appropriate  optimality  criterion. 

The  element  subroutines  have  been  organized so as to facilitate additions  and  changes 
by the  user. A s  a result ,  a relatively  minor  programming  effort would  be  required  to  make 
DESAP 1 into  a  special-purpose  program  to  handle  the  user's  specific  design  requirements 
and  failure criteria. 

DESAP 1 is a companion  program of DESAP 2,  "A Structural  Design  Program  with 
Stress  and Buckling  Constraints. With the  exception of a few cards,   the  same data deck  can 
be  used  for  both  programs. 

This is Volume 3 of three  volumes. 

18. OlSTRlBUTlON  STATEMENT 

STAR Category  39 

SECURITY  .CLASSIF.  (of thli r p z r  20. SECURITY CLASSIF. (of thl. p . g q  22. P R I C E  21. NO. OF  PAGES 

Unclassified  Unclassified $5.00 98 
.. . . .. . .  . .~ ~ ~ 

* For sale by the  National  Technical  Information  Service,  Springfield,  Virginia 22161 





TABLE OF CONTENTS 

VOLUME 3 

Name of Subroutine 

M a i n  Program 
I N P U T J  
DEVAR 
ELTYPE 
NOELEM 
UN I TWT 
EMULT 
INTERP 
CALBAN 
REARAN 
VECTOR 
CROSS 
DOT 
ERROR 
INPUTD 
I N L  
E L S T I F  
ELSTEW 
ADDSTF 
USOL 
MAXD 
PRINTD 
DPRINT 
STRESS 
MOVED 
STRSC 
DESIGN 
MESG 
DDERV 
ARRAN 
FORCES 
DUMAN 
DERV 
D I S P  
DDESIN 

" 

TRUSS 
RUSS 
FTRUSS 
DTRUSS 
JOHNS 

4.6 
Q.7 Q. 8 
Q. 8 
Q- 9 
Q.9 
Q. 9 
Q. 10 
Q. 10 
Q. 11 
Q. 11 
Q. 11 
Q. 11 
Q. 12 
Q. 13 
Q. 14 
Q. i4 
Q. 15 
Q. 16 
Q. 19 
Q. 20 
Q; 20 
Q. 21 
4.21 
Q. 22 
Q. 23 
Q. 25 
Q. 26 
Q. 27 
Q. 28 
Q. 29 
Q. 29 
Q. 30 
Q. 32 

Q. 35 
Q. 36 
Q. 38 
Q. 40 
Q. 40 

iii 



BEAM 
TEAM 
NEWBM 
SLAVE 
C BRT 
D BEAM 

PLANE 
ELAW 
QUAD 
FORMB 
POS INV 
P LNAX 
DPLANl 
PLNAX2 
DPLAN2 

SHEAR 
PANEL 
FPANEL 
DPANEL 

SHELL 
PLATE1 
QTSHELL 
CONDEN 
SLST 
SLCCT 
TDCOS 
QDCOS 
DSHELl 

BOUND 
CLAMP 

Dummy Element  Subroutines 
(An element  subroutine  package may be  
rep laced   by   the   cor responding  dummy 
subrou t ine  i f  t h e  element is  not   used  
i n   t h e  program run.) 

Q. 41 
Q. 42 
Q. 45 
Q. 48 
Q. 49 
Q. 50 

Q. 52 
Q. 54 

Q. 58 
Q. 59 
Q. 59 
Q. 62 
Q. 64 
Q. 66 

Q. 55 

Q. 67 
Q. 68 
Q. 71 
Q. 74 

Q. 75 

Q. 80 
Q. 84 
Q. 86 
Q. 87 
Q. 90 
Q. 91 
Q. 92 

4..77 

Q. 93 
Q. 93 

Q. 96 

iv 





C 
C 

C 
C-----NMAXn = Nn. P F  MAX. n l S P L A C F M F N 1   C n h l S l R A l N T  RAllnS 111 RE 

c----- I~FsN = CIIRRFNT n F s l G h l  hm. 
C-----ICVtl.  = CI IRRFNT  T .RIT ICAL  I lFSIGN  N i l .  
C-----NCYCL = MAX. AI.I.lll4ARI.F NllMRFP n F   C R I l I C A l .   n E Z l G N C  
C-----KnNVG = n F S l G N   C f l N V F R G F Y C F  T.nnF 
C 
C 
C 
C 
C-----nFl.TA = D F F I N F S  RAND O F   C R I T I C A I .   n E S I G N S  
C-----FPSIL = n F F l N F S  A1.LnUARI.F WFIGHT  INCRFASE  nVER  WTMlN 
C-----WlM1N = M I N  U F I G H T   C R I l I T . A L   n F Z I G N  
C-----IWTMIN = n F S l G N  NIIMRFP. P F   M I N .  WT. C W I T I C A I .  n E S l G N  
C-- - - - ISCbLF = SCAI. lPlG f lPFRA7l f lN   NI IMPFR 
C-----NStALF = MAX.  AI.LnWAI\I F NIIMRFR IIF S I I C C F S S I V E   S C A L I N G   f l P F R A T l n N S  
C-----KSCALF = CnDF  FnR SCAI.1NG l l P F R A T I O N  
C 
C 
C = 1  S C A L I N G  IS F X A C T .   S T I F F N F S S  I S  P P n P O R T l n N A L  In S I Z E  

= I  ~ ~ \ P ~ . A C F M ~ N T  C ~ N S T R A I N T S  A R F  PRFSFNT 
=0  h l n   f l I C P I . b C F M E N 1   C l l N S l R A I N T Z  A R E  PRFZFNT 

T.f lNCl0FRFl)  I N  R F n E S I G M  

= I  IIFSIGN I S  rln1 C.RITICAI. 
= 2  n E S l G N  IS C R I T I C A L  FnR  n lSPLACEHFNl   C ( INS lRA1FITS 
=1 D F S I G N  IS C R I l I C A L   F H n M   S l R F S S   C l l N S T R A l N l S  
= 4  n F S l G N  IS AC.CFPIARLF 

=-1 SCAl. 1NG SHllIILll N l l T  RF I l S F l l  
=n SCAl.  I N G  IS A P P R n X I M b l F .   R F A N A I - V S F   S C b L F l l   S I R I I C T I J H F  

k A  1 NO600 
MA 1 hlO6 1 0  
P A I N 0 6 7 1 1  
MA 1h1nh3n 

M A I N l ) h 5 0  
M A l N O h 4 0  

MA I N 0 6 7 0  

MA I N O 6 9 0  
N A  I Nf)h40 

MAlN071( )  

M A I N 0 7 3 0  
M A I N 0 7 2 0  

M A I N 0 7 5 0  
M A I N 0 7 4 0  

M A I N 0 7 7 0  
N A I N 0 7 h O  

M A I N 0 7 9 0  
14AIN07HO 

MA I NOR 10 
M A I N O P 0 0  

M A l N n 6 6 n  

MI I ~n7n1-1 





P 







M A I N 3 5 5 0  
M A I N 3 5 4 0  

M A  I N 3 5 7 0  
M A I N 3 5 6 0  

M A I N 3 5 9 0  
HA1 N 3 5 l l 0  

M A l N 3 h l n  
M A I N 3 6 0 0  

MA I N 3 6 3 0  
P iAIh l3620 

M A I N 3 6 5 0  
M A I N 3 6 4 0  

M A I N 3 6 7 0  
H 4 1 N 3 h 6 0  

M A  I N 3 6 9 0  
HA lN36RO 

M A I N 3 7 0 0  





P 
W 









F hln M A I N 6 6 7 0  

M A I N h 7 3 0  
H A l N h 7 2 0  

MA 1 N h 7 5 0  
M A  I N h 7 4 0  

M A I N 6 7 6 0  
M A l M h 7 7 0  
M A I N h 7 R 0  
M4l N h 7 9 0  

M 4 1 N h R l n  
M4 I NhR00  

M A I N h R 3 0  
MAINhR70  

M A I N h P 4 0  

M h I N h R 7 0  
M A I N h P b n  

MAINORRO 
M A I N h R 9 0  

M A I N 6 9 1 0  
M A I N 6 9 0 0  

M A I N 6 9 3 0  
MA 1 N h 9 7 0  

M A I N h 9 4 0  
M A I N h 9 5 0  

M A I N h 9 7 0  
M A l N h 9 6 0  

MAINh9RO 

MA I N ~ A  5 0  

MA 1 ~ 1 6 9 9 0  
MA I ~ 7 n n n  
M A I N 7 0 1 0  

MA I N 7 0 3 0  
M A I N 7 0 7 0  

M A I N 7 0 4 0  
M A I N 7 0 5 0  
M A I N 7 0 6 0  
MAIFUI-I~O 
MA I M ~ ~ R O  
MA I N 7 0 9 0  

M A I N 7 1 1 0  
M A I N 7 1 0 0  

M A I N 7 1 7 0  











MAINY=MI 

HA ~ ~ r ) r i h n  
M A I N 9 5 5 0  

M A I N 9 5 7 0  
M A I N 9 5 R O  

MA 1 N9hfln 
M A l N Y 5 9 f l  

MA I N 9 6 7 0  
M A I N Y h l O  

H A  I N963(1 
MA I N 9 6 4 n  
M A I N 9 6 5 0  
MA  1 N 9 h h n  

M A l N 9 h R O  
M A I N 9 h 7 O  

M A I N 9 7 f l 0  
MA I N 9 6 9 I 1  

M A I N 9 7 1 0  
M P l N 9 7 Z O  

M b I N 9 7 4 0  
L l A I N 9 7 1 0  

M A I N 9 7 S l l '  

M b l N 9 7 7 0  

M b l N 9 7 9 0  

M A I N Y R 7 O  
M A l h l Y R l n  

MA I NY A30 
MA 1n1q~4n 
M A I N Y P S f l  
MA I N 9 R h n  
MAlh l 'JR70 
MA I N Y R H O  
MAIWYRYfl 

M A  I w 7 h n  

MA rn97qn 

t4A I N w n n  

M A  1 ~ 9 9 n n  

M A  I hwq7n 
M A I N 9 9 1 0  

M A I N Y Y 3 0  
MA l N 9 9 4 1 )  

MA 1 M 9 9 h ( l  
M A I N Y 9 7 r l  
HAlNYYH(1 
MAlFIYYYt l  

M A I W Y ~ ~ I  

M A   onno no 
M A I N O n l f l  
M A  1 L1lll17l1 
MA I N11113f1 
MA I N 0 0 4 0  









M A I N 1 7 h 0  
M A I N 1 7 7 0  

M A I N 1 7 9 n  
M A I N 1 7 H O  

M A l N I A O O  
M A l N l A l n  
MAIN1RZO 
M A I N l R 3 n  

M A I h I 1 R 5 0  
MA I N  I H 4 0  

M A I N 1 9 0 n  

M A I N 1 9 7 0  
M A I N 1 9 1 0  

M A I N 1 9 3 0  
M A I N 1 9 4 0  
M A I N 1 9 5 f l  
M 4 1 N 1 9 6 0  

M A I N 1 9 R 0  
M A I N 1 9 7 0  

YA1N1YYO 
M A l N 7 n 0 0  
M A I N 7 0 1 0  
M A l h l 7 f l 7 0  

M A  1 N7 0 4 0  
M A I N 7 0 3 0  

MA I N 7 0 h C  
M A I N 7 0 5 0  

RAIN7n71)  
MAIh l?nRn  
M A  I N 7 l N O  

M A I N ? 1 7 0  
M A I N 7 1 1 0  

M A l N 7 1 4 0  
N8 1 N7 l 3 n  

M h l h I 7 I S O  
M A I N 7 l h n  
M A  I h17 1 7(1 
M A l N 7 1 R n  

MA I N 7 7 0 0  
MAIh1714(1 

M A I N 7 7 7 0  
M A I L I 7 7 l ( l  

MA1N373(1 
M A  I N77 40 
M A I N 7 7 5 0  
MA I N32 h 0  

MA 1 ha77 H(1 
CAIN77711  

MA lN7’31l( l  
MAIh I37Yl )  

I ~7 1 no 

.p 
N 
N 





M A I N 7 9 1 0  

M A I N 7 9 3 0  
M A I N W ~ ~  

M A  I ~1794n 

M A I N 7 9 h n  
M A I N 7 V 5 0  

M A l N 7 9 R 0  
M A I N 7 9 7 0  

M4 I h l 7 9 9 n  

M A I N 3 0 1 0  
M A  1 N 3 0 7 0  
MA 1 N 3 0 3 0  

MA I N 3 0 6 0  
H P I N 3 0 5 0  

M A I N 3 0 7 0  

M A I N 3 0 9 0  
M A I N 3 1 0 0  

M A I N 3 1 3 0  
M A I N 3 1 1 0  

M A I N 3 1 3 0  
M A l N 3 1 4 n  
M41h13150 
M A I N 3 1 6 0  
M A I N 3 1 7 n  
MAIN31RO 
MA1L13190 

M A I N 3 7 1 0  

M A I N 3 7 4 0  
M A I N 3 7 3 0  

M A  I N 3 7   6 0  
M A I N 3 7 5 0  

M A I N 3 7 7 0  
MA 1 N37 RO 

MA IN3300 
I*1Alhl:47YO 

M A I N 3 3 1 0  
MA 1 N 3 3 7 0  

M A I N 3 3 4 0  
M A I N 3 3 3 0  

M A  1 N 3 3 h n  
M P I N 3 3 5 ( 1  

MA 1 Ll33110 
MAIL13770 

MA I N 3 4 0 0  
M A I N 3 3 Y 0  

M A I M 3 4 1 0  

MA 1 M 3 4 3 0  

HA 1 w m  

M A  I N : ~ ~ I - I  

MAIAI~~NI 

M A  INW nn 

~4 I ~ 3 7 7  n 

HA 1 r 1 ~ 4 3 n  

M A  1 ~ 3 4 4 n  

MA 1 ~ 3 4 t . n  
* A I L 1 3 4 5 0  

MA 1 N74 81) 
MhlN '447 l1  

M A  1 h13440 
M& I N 3 5 0 0  

h J  
P 



M A l N 3 7 R 0  
M A I N 7 7 9 0  

M A I N 3 R 1 0  
M A I N 3 R 0 0  

M A l N 3 R 7 0  
M A I N 3 R 7 0  

M A I N 3 R 5 0  
C A I N 1 R 4 0  

MAIN3Hh0 
M A  I N3R70  
MA I N3ARO 





P 
h J  
U 







fa 
W 
0 



MAINhS'IO 
M A  I Yhhn0  

MAiNhh7O 
MAINhhlO 

MAlNhh311 
MA IhlhhSO 
M A  I N h h 5 0  
HAINhhhO 

MA INhhRO 
MAlFlhh70 

M h l Y h h q n  
hAlhlh.700 
N A I N h 7 1 0  
M A l N h 7 7 0  

MA IN67411 
hAIblh73i l  

M A  1Nh7hi) 
M A I N 6 7 5 0  

M41Nh7tI0 
M A I N 6 7 7 0  

HA1NhHOO~ 
MA I blh7911 

MAINhHlO 
MAINhR7n 

MhlNhR40 
MAlNhR3O 



f? 
w 
h) 



P 
w w 











31 ] A H  NIIMRFP I .I M I T I .  GFllW 
LFMP 

7006 F f l R M A l l / /  ?5H GFf lP IFTRIC  PRnPFRlY   CARnS/  
YY L Z  V I  

l *AH  GFnMFTRV  X-SFT.1   / - -MnMFNTS  f lF  
745H NllMRFR  ARFA 

7 0 0 7  FnRMATI   I h .7X .3F17 .41  

7nn9 F n R M A T l  / I  
?OOA F ~ R Y A l l 5 F l n . n l  

?nlln Ff lRMATI?RH  TRI ISS  F I -FMFNT C.ARI) I N  FQRVR 
7010 F ~ R M A l I l H + ~ 3 O X ~ 5 F 1 ? . 4 1  

YY 

F hlO 

I V  

/ 
11 

n 

I 





.p 
P 
0 









c* * *  $** ****$ ** ** :** 





P cn 





R F A M 4 4 7 0  
RFAM44RO 
HEhM/+490  
R F A M 4 5 0 0  
R F A M 4 5 1 0  
R F A M 4 5 3 0  
H F A M 4 5 3 0  
H F A M 4 5 4 0  
f (FAM4550  
I3FAM45h0  
H F h M 4 5 7 0  
HFhM45RO 
H F A M 4 5 9 0  

H F A M 4 h l n  
HFAM4hOO 

HFAM4hPI)  
RFAM46’30 
H F A M 4 h 4 0  





m 
0 











P 
VI 
VI 

















w 







I 0 0 7   F n R M A T I   5 F I F . 0 )  

IflnF. FnRMAT ( 7 F l f l . F )  
1 0 0 7  F n R M A T 1 7 1 5 1 F 5 . 1 ~ . 3 F 1 f l . 0 ~ 7 1 S l  

7nnn   FnRMAT(   4LHIN I IMRFR  0F  MFMRRAhlF FI.FMFYTS 
1010 F n R M A l l 7 l S .   F 1 O . I l I  

I 4411 C l l M 5 T R I I C T l ~ N  K0flF 
7  4414  NIIMHFR P F   M A T F R I A C S  =.IS/ 

=. 1 5 /  

a 4 4 H  hlllMRFR PF  1FMPS  Ff lP WHICH M A l C  P R n P S   G I V F h I = , I 5 1  

1 9 7 H  FI.FMl/-------NPnFS------ / / - In NPS-/ n F 5  VAH  RFFFRFNT.E 
7  PRMT I \ A F l 0  ./ 
APRFS\I IRF 
3 Q 7 H  NIIMRR I .I K L hlAT I)V F R A C l l n N  TFMP 

RFTA  Cn0F  LI I ITH / )  

RF l I IRh l  

=.I5 / 

7 0 0 7   F n R M A T ( /   1 7 7 H   P R n r , F S S F n   F I - F M F N T  0 A l A / /  

7 0 0 3  F ~ R M A l l l Y . 7 1 5 ~ ~ F 1 7 . ~ ~ . 3 1 h l  

PI A M 7 7 7 0  
PI- Ah17770 
PI. A N 7 7 4 0  
P L A N 7 7 5 0  
PI  AM77hO 
PI. A M 7 7 7 0  
P! Ahl77HO 
PI. Ah17790 

PI.AN7R10 
PI A U 7 4 0 0  

PI ~ h 1 7 ~ 7 1 - 1  
Pl.AN7R30 

PC Ph17R50 
PI Ahl7U/+0 

PI AN7AhO 
7 0 0 4   F n R M A T ( 7 l i   F L F M F N T ~ I . n A 0   F R A C T l f l M 5 / / 7 I H  LflAl) C A S E  TFMPFWATIJRF  PREPLAN7R71) 

7 hX .1HA  .qX  .5FI7 .3 /  h X  ,1HR . 1 X  . 5 F l 7 . l /   6 X  .1HC .3X  .5F17.3/  PI.AN7RY0 
I S 5 I I R F  Y - n I R F C 1 l P N   Y - f l l R F C T l n M   7 - I l l K F C l I I I N  / PI. Ahl7RRn 

? 6X   ,1Hn  ,?X - 5 F 1 7 . 7  I PI. AN79Ol l  
Pl.AN791n 
PI bh l793 '0 

7SSnNS  CnFFFT I1F /-----------ALLPWARI.F STRFSSFS---------- - /  PI A N 7 9 4 0  
P l - l l P l ~ A h l 7 9 3 n  

1 / 1 7 1 H  NRR TFMP UFIGHT  TFMPFRATI IRF  MPf l l lL I IS  
1 F L I S I n N   C n M P H F S 5 I n N  

RPC Ah17950 
SHFAR/ I PI AN7YhO 

PI. b N 7 9 7 n  
PI A N 7 q H 0  

7 0 1 0   F n R M A T l   I H + , 7 7 X . 7 F 1 4 . 4   / ( 7 P X . 7 F I 4 . 4 ) )  
7 n l Q   F n R M A l I / /   7 5 H   M A T F K I L I .   P R I l P F R l Y  C . A R n S  / 

1 1 1 7 ~  MATI. bln O F  SPFCIFIC YPllhIGS 

L n l l n  1HFRM  FXPN 
Z O 7 n  F n R M A T l 1 X . 1 4 . l h . 7 X . F l 6 . 6 1  

F hl0  





S H F R O h l O  
SI4FRflh00 

SHFRl lh3R 
S H F K O h 7 0  

A 

f 











t-----nFVFCPP I l N l T   F n R C F  I S T R F S S I  KFCI'VERY M A T R I X  
:tttt*****t$3**tt** *Q :t**t 

I . I  

**ttt****o** 



S H F R 3 R 7 i l  

SHFR3H40 
SHFR3R30 

S H F R 3 A h f l  
S l l F R 3 R 5 0  

SHFR3HRfl  
SHFR3H70 

S H F R 3 9 0 0  
SHFR3RYO 

S H F R 3 9 7 0  
S H F K 3 Y 1 0  

SHFAP  PANFI: fiiJ.='. 1 5 . '  SHFR3930 
S H F R 3 9 4 0  
SHFR3YS(L 











- 

I 
I 









C-----C.HFCK  FllW PP5SIR I .F   I h lTFRNAl .   S l lFFNFSk   S INGl l l .ARITY  (FLAT 

********* 





SHFI.5410 
" 

SHFI. 5430 
~ ~ ~ 1 . 5 4 7 0  

SHFI. 5440 

SHFI 5 4 6 0  
SHFI. 5450 

SHFL 5470 

SHFL 5490 
SHFI 54H0 

SHFI.5510 
SHF1.5570 

SHFl 5 5 4 0  

SHFI 5clnn 

SHFI. 55.311 

SHFC 5 5 5 0  
SHFI 

SHFI. 5581-1 

SHFI 5 h o n  

SHFI- 5570 

SHFI.5590 

SHFI"ihl0 

SHFC 5630 
SHF1.5671) 

SHFI. 5h5 l l  
SHFI 56411 

SHFI. 5670 
SHFI. 5hhO 

SHFI. 5690 

SHFI-5710 
SHFI 57Ol1 

SHFI- 5730 
SHFI. 5770 

SHFI 5 w n  

SHFI 5740 

SHFI 5761-1 
SHFI.5750 

SHFC 5770 

SHFI- 5790 
SHFI 57AO 

SHFI 5 ~ 0 0  







SHFI.69 111 
SHFl hY70 
SHFLh93fI 

SHFLh950 
SHFI hY40 

SHFI hYhO 
SHFLh97n 
SHFl h Y H 0  
SHFI.hYY0 

SHFI.7010 
SHFl 7071) 
SHFI.7030 

SHFI. 7f)50 

SHFI- 71)70 
SHFl 70R(I 
SHFI. 7 0 9 0  

SHFI.71 1 0  
SHFI. 7 1 0 0  

SHF1.7170 
SHF1.7130 
SHFI. 7 1411 
SHFL 7 1 5 n  

SHFC 7 1   7 0  
SHFl 71hU 

SHFI. 7  1 HO 
SHFL71Y(l 
SHFI. 7 7 0 0  
SHFL 77 11) 

SHFI. 77 3 0  
SHFl 7 7 7 0  

SHFI 7 7 4 0  
SHFI. 77 5 n  
SHFl 7 3 6 0  
SHFI. 77  7f l  

SHFI 7 n n o  

SHFI 7 n 4 n  

SHFI. 7 0 ~ 1  

SHFL 7 7 w  
SHFI 7 7 ~ n  

SHFI. 7 3 0 0  
SHFI.7310 
SHFI 7 3 7 n  
SHFL 7 7 7 n  
SHFI. 77411 
SHFI- 7 3 5 0  
SHFI 7 3 6 0  
SHFI. 7 3 7 0  
SHFl  73RO 
SHFI. 73Yn 
SHFI. 7 4 0 0  
SHFL 741(1 
SHFl  74711 
SHFI- 7 4 4 0  
SHFI 744(1 
SHFL 7 4 5 0  

SHFL747n 
SYFI  7 4 6 0  

SHFI 74RIl 
SHFI. 74YI) 
SNFI 7 5 0 0  
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